In the claims 



new claims. 



Please cancel claims 1 - 56, 65, 67, 69 - 76, and 79 - 80 and add the following 



"81. The memory of claim 57 wherein saidr plurality of peripheral devices includes a 
plurality of sense amplifiers positioned between adjacent rows of individual arrays in said array 
blocks and a plurality of row decoders positione^between adjacent columns of individual arrays 
in said array blocks. 

82. The memory of claim 8 1 w|(erein each of said plurality of individual arrays 
includes digitlines extending therethrougyand into said sense amplifiers, and wherein said array 
blocks include I/O lines running betweafe adjacent rows of individual arrays and through said 
sense amplifiers, said sense amplifieryf including circuits for transferring signals on said digitlines 
to said I/O lines. 

83. The memory of olaim 82 whereua^aid array blocks include datalines running 
between adjacent columns of inoividual arraj^ and through said row decoders to form 
intersections with said I/O lines, said plurality of peripheral devices including a plurality of 
multiplexers positioned at gertain of said iWersections of I/O lines aM-d^falines for transferring 
signals on said I/O lines Xp said datalines. 

84. The m^ory of claim 83 wherein said multiplexers are positioned at every 
second individual ; 

85. Thrf memory of claim 57 wherein said plurality of array blocks is organized into 
a plurality of arra^ quadrants, and wherein said plurality of peripheral devices includes an array 
I/O block for servicing each of said array quadrants, a plurality of data read muhiplexers 
responsive to sfaid array I/O blocks, a plurality of data output buffers responsive to said plurality 
of data read Aiultiplexers, and a plurality of data pad drivers responsive to said plurality of data 
output buffers for making the read data available at said plurality of pads. 
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86. The memory of claim 85 wherein said plurality of per^eral devices includes a 
plurality of data in buffers responsive to data available at said plurality of pads and a plurality of 
data write multiplexers responsive to said plurality of data in buffers, and wherein said array I/O 
blocks are responsive to said plurality of data write multiplexers. 

87. The memory of claim 85 additionally comtmsing a data test path circuit 
interposed between said array I/O blocks and said plurality of data read multiplexers. 

88. The memory of claim 87 wherein sai<y individual arrays of memory cells include 
memory cells arranged in rows and columns, said memory additionally comprising logic for 
cycling through sets of rows of cells in response tcj an all row high test request. 

89. The memory of claim 57 wherem said power distribution bus includes a first 
plurality of conductors forming a web aroundyeach of said array blocks and a second plurality of 
conductors extending from said web to form a grid within each of said array blocks. 

90. The memory of claim 89 wherein said power distfibution-bus includes a third 
plurality of conductors running parallel /o said plurality ^>fpads for receiving an external voltage 
from said plurality of pads and for disjihbuting the eternal voltage to said plurality of voltage 
suppUes. 

9 1 . The memory of cl^im 57 wherein s^dplurality of voUagg^str^ies includes a 
voltage regulator comprised of afelurality of power amplifiers, and wherein at least one power 
amplifier is associated with eap of said plurality of array blocks, 

92. The memory of claim 91 additionally comprising circuits for disabling said at 
least one power amplifier when its associated array block is disabled. 

93. The men/ory of claim 91 wherein said plurality of power amplifiers are divided 
into a plurality of groupi for one of separate or concurrent operation to achieve a predetermined 
level of output power./ 

94. The ^emory of claim 57 wherein said plurality of voltage supplies includes a 
voltage pump including a plurality of voltage pump circuits divided into a plurality of groups for 
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operation in one of separate or concurrent operation to achieve predetermined levels of output 
power. 

95. The memory of claim 94 wherein said plurality of voltage pump circuits are 
divided into a primary group and a secondary group, and/wherein both said primary and said 
secondary groups are operable in response to a first type of refresh mode and wherein only said 
primary group is operable in response to a second type of refresh mode. 

96. The memory of claim 57 whereinr said plurality of voltage supplies includes a 
bias generator for supplying a bias voltage to s^id array blocks, said bias generator including an 
output status monitor. 

97. The memory of claim 57 s^dditionally comprising a powerup sequence circuit for 
controlling the powering up of certain oi said voltage supplies. 

98. The memory of clainy 57 wherein said mepiofy provicies at least 256 meg of 

storage. 

99. The memory of c/aim 98 wherefa said plurality of array blocks combine to 
provide more than 256 meg of siorage, said menKjryaddit^ logic to 
logically replace defective memory cells with operable memory cells such that said memory 
provides said 256 meg of storage. 

1 00. A system/ comprising: 

a control unit for performing a series of instructions; and 
a dynamic raipom access memory responsive to said control unit, said memory 
comprising: 

a plurality/of individual arrays of memory cells, said individual arrays organized into 
rows and columns to form a plurality of array blocks; 

a plurality of pads located centrally with respect to said array blocks; 

a plurality of peripheral devices for transferring data between said memory cells and said 
plurality of pads; 
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a plurality of voltage supplies located proximate said plurality of pads for generating a 
plurality of supply voltages; and 

a power distribution bus for delivering said plurali^ of supply voltages to said individual 
arrays and said plurality of peripheral devices. 

101. The system claim 100 wherein said ofurality of peripheral devices includes a 
plurality of sense amplifiers positioned between amacent rows of individual arrays in said array 
blocks and a plurality of row decoders positioned between adjacent columns of individual arrays 
in said array blocks. / 

102. The system of claim 101 Wierein each of said plurality of individual arrays 
includes digitlines extending therethrough and into said sense amplifiers, and wherein said array 
blocks include I/O lines running between adjacent rows of individual arrays and through said 
sense amplifiers, said sense amplifies including circuits for transferring signals on said digitlines 
to said I/O lines. / 

103. The system of daim 102 wherein said^ray blocks include datalines running 
between adjacent columns o individual arrays and trfrough said row decoders to form 
intersections with said I/O lines, said plurality of perip^ral devices including a plurality of 
multiplexers positioned a/certain of said intersections of I/O lines and^dSaHneTfo^ 
signals on said I/O lines to said datalines. 

104. The/System of claim 103 wherein said multiplexers are positioned at every 
second individual array. 

105. jThe system of claim 100 wherein said plurality of array blocks is organized into a 
plurality of amy quadrants, and wherein said plurality of peripheral devices includes an array I/O 
block for sepicing each of said array quadrants, a plurality of data read multiplexers responsive 
to said array I/O blocks, a plurality of data output buffers responsive to said plurality of data read 
multiplexers, and a plurality of data pad drivers responsive to said plurality of data output buffers 
for maKing the read data available at said plurality of pads. 
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106. The system of claim 105 wherein said plurality of periMieral devices includes a 
plurality of data in buffers responsive to data available at said pluraliw of pads and a plurality of 
data write multiplexers responsive to said plurality of data in buffeif^, and wherein said array I/O 
blocks are responsive to said plurality of data write multiplexer/ 

107. The system of claim 105 additionally comprising a data test path circuit 
interposed between said array I/O blocks and said pluralit/ of data read multiplexers. 

108. The system of claim 107 wherein said individual arrays of memory cells include 
memory cells arranged in rows and columns, said memory additionally comprising logic for 
cycling through sets of rows of cells in response \.d an all row high test request. 

109. The system of claim 100 wherein said power distribution bus includes a first 
plurality of conductors forming a web arounrf each of said anay-Wocl^ and a second plurality of 
conductors extending from said web to fomi a grid wjthm each of said array blocks. 

1 10. The system of claim IM whereuaf said power distribution bus includes a third 
plurality of conductors running parallpl to said/plurality of pads for receivinsan external voltage 
from said plurality of pads and for distributing ft^e external voltagetp-^^ plurality of voltage 
supplies. / 

111. The system ofyclaim 100 wherein said plurality of voltage supplies includes a 
voltage regulator comprised of a plurality of power amplifiers, and wherein at least one power 
amplifier is associated witl/each of said plurality of array blocks. 

1 12. The system of claim 1 1 1 additionally comprising circuits for disabling said at 
least one power amplifier when its associated array block is disabled. 

113. The ySystem of claim 1 1 1 wherein said plurality of power amplifiers is divided 
into a plurality of groups for one of separate or concurrent operation to achieve a predetermined 
level of output power. 

1 14. /The system of claim 100 wherein said plurality of voltage supplies includes a 
voltage pumpAncluding a plurality of voltage pump circuits divided into a plurality of groups for 
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operation in one of separate or concurrent operation to achieve predeteffmined levels of output 



power. 



115. The system of claim 1 14 wherein said plurality xSf voltage pump circuits are 



divided into a primary group and a secondary group, and wherein both said primary and said 

secondary groups are operable in response to a first type of refresh mode and wherein only said 

/ 

primary group is operable in response to a second type of refresh mode. 

116. The system of claim 100 wherein said'^plurality of voltage supplies includes a 
bias generator for supplying a bias voltage to said ayray blocks, said bias generator including an 
output status monitor. 

1 1 7. The system of claim 100 additij6nally comprising a powerup sequence circuit for 
controlling the powering up of certain of saidA^oltage suppE 

1 1 8. The system of claim 100 \^^nerein saidmemory provides at least 256 meg of 

storage. 

1 1 9. The system of claim 1 1^8 wherein \^aid plurality of array blocks combine to 
provide more than 256 meg of storag(/said memoty^Kiditionan^ repair logic to 
logically replace defective memorj/cells with operable memory cells such that said memory 
provides said 256 meg of storage 

120. The power distribution bus of claim 58 wherein certain of said first and second 
pluralities of conductors are for carrying an array voltage. 

121. The power distribution bus of claim 120 additionally comprising a plurality of 
switches each controlling the distribution of the array voltage to one of the array blocks. 

122. The pdwer distribution bus of claim 58 wherein certain of said first and second 
pluralities of conducjiors are for carrying a boosted array voltage. 

123. Thjk power distribution bus of claim 122 additionally comprising a plurality of 
switches each corftrolling the distribution of the boosted array voltage to one of the array blocks. 
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124. The power distribution bus of claim 58 wherein certain of said first and second 
pluralities of conductors are for carrying a digitline bias voltage. / 

125 . The power distribution bus of claim 124 additi^ally comprising a plurality of 
switches each controlling the distribution of the digitline bias voltage to one of the array blocks. 

126. The power distribution bus of claim 58 ^vherein certain of said first and second 
pluralities of conductors are for carrying a ground voltage. 

127. The power distribution bus of claim 126 additionally comprising a plurality of 
switches each controlling the distribution of the ground voltage to one of the airay blocks. 

128. The power distribution busyof claun 58 wherein certain of said first and second 
pluralities of conductors are for carrying^ back bias voltage. 

129. The power distribution bus of claim 128 additionally comprising a plurality of 
switches each controlling the distribidtion of the back^Wasv^ltage to one of the array blocks. 

130. The power distribution bus ofomim 58 wherein certain of said first and second 
pluralities of conductors are for carrying a ^11 plate voltage. 

131. The power distribution bjus of claim 1 30 additionally comprising a plurality of 
switches each controlling the distributionWthe cell plat^A^tage to one of the array blocks. 

132. The power distribution bus of claim 58 wherein certain of said first plurality of 
conductors are for carrying a peripheral voltage. 

1 33. The p6wer distribution bus of claim 132 additionally comprising a plurality of 
switches each controlling the distribution of the peripheral voltage to one of the array blocks. 

134. The power distribution bus of claim 58 wherein said first plurality of conductors 
extend from an ayea located centrally with respect to the memory blocks. 

1 35. /The power distribution bus of claim 58 additionally comprising a third plurality 
of conductors mnning parallel to a pluraUty of input/output pads for receiving external power 
from the padsf and for supplying the external power to a plurality of voltage supplies located 
proximate to/the pads. 
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136. A system for generating and distributing power to a memory device constructed 
of memory blocks and organized into an array, said system comprising* 

a plurality of voltage supplies located centrally with respect to the memory blocks of the 
array and for producing a plurality of operating voltages; and / 

a first plurality of conductors forming a web surrounding each of the blocks of the array, 
one of said conductors being responsive to ground poten^al, said other conductors being 
responsive to the plurality of operating voltages. / 

137. The system of claim 136 wherein /ne of said plurality of voltage supplies 
includes a voltage regulator for producing an amy voltage and a peripheral voltage. 

138. The system of claim 136 wh/rein one of said plurality of voltage supplies 
includes a voltage pump for producing a b/ck bias voltage. 

139. The system of claim 136 Amerein one of said plurality of voltage supplies includes a 
generator for producing a cellplate ana digitline bias v<iUage. 

140. The system of claim 136 where^one of said plurality of power supplies includes 
a voltage pump for producing a boosted arrayA^oltage. 

141. The system of^aim 1 36 addi^^ally^compI^^ plurality of 
conductors extending from said web info each of the memory blocks to form a grid within each of 
the memory blocks. . / 

142. The system of claim 141 wherein certain of said first and second pluralities of 
conductors are for carrying an array voltage. 

143. The system of claim 142 additionally comprising a plurality of switches each 
controlling the distribution of the array voltage to one of the memory blocks. 

144. Th^ system of claim 141 wherein certain of said first and second pluralities of 
conductors are for carrying a boosted array voltage. 

145. yrhe system of claim 144 additionally comprising a plurality of switches each 
controlling th^distribution of the boosted array voltage to one of the memory blocks. 
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146. The system of claim 141 wherein certain of said first and second plmtlities of 
conductors are for carrying a digitline bias voltage. 

147. The system of claim 146 additionally comprising a plurality oi switches each 
controlling the distribution of the digitline bias voltage to one of the mem^ blocks. 

148. The system claim 141 wherein certain of said first and/econd pluralities of 
conductors are for carrying a ground voltage. 

149. The system of claim 148 additionally comprisin/a plurality of switches each 
controlling the distribution of the ground voltage to one of th©4nemory blocks. 

150. The system of claim 141 wherein certain ot said first and second pluralities of 
conductors are for carrying a back bias voltage. 

151. The system of claim 1 50 additionally comprising a plurality of switches each 
controlling the distribution of the back bias voltag^ to one of the memory blocks. 

152. The system of claim 141 wherein certain of said first and second pluralities of 
conductors are for carrying a cell plate voltage. 

153. The system of claim 152 additionally com^sing a plurality of switches each 
controlling the distribution of the cell pl^e vohage t(/one of the memory blocks. 

1 54. The system of claim/l 4 1 additionally comprising a plurality of inpuit/output pads 
for receiving external power and positioned proximate to said pluraliJjt'Cfvoltage supplies. 

155. The system of cflaim 154 additionally comprising a third plurality of conductors 
for connecting certain of sai(3 plurality of input/output pads to said plurality of voltage supplies. 

156. The system of claim 155 wherein certain of said third plurality of conductors are 
for carrying an extema/voltage. 

157. The^ystem of claim 1 55 wherein certain of said third plurality of conductors are 
for carrying a paa driver external voltage. 

158. / The system of claim 155 wherein certain of said third plurality of conductors are 
for carrying /a pad driver ground potential. 
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159. A method of generating and distributing voltages to a dynamic ran access 
memory device having a plurality of memory blocks arranged in an array and a/plurality of pads 
located centrally of said array of memory blocks, said method comprising tiie steps of: 

generating a plurality of voltages with a plurality of voltage sujiplies positioned 
proximate to the plurality of pads; 

distributing said plurality of voltages through a web suj/ounding each of the blocks of the 
array, and 

distributing certain of said plurality of voltages i^to each of the memory blocks through a 
second plurality of conductors extending from said web into each of the memory blocks. 

160. The method of claim 159 additionally comprising the step of distributing to the 
vohage supplies through a third plurality of conductors certain voltages available at the pads. 

161. The method of claim 159 adoitionally comprising the step of controlling the 
distribution of said plurality of voltages with a plurality of switches. 

1 62. The memory of claim /9 wherein said arf^'-of memory cells is organized into 
rows and columns to form a plurality of individu^farrays, anm wherein said plurality of individual 
arrays is organized into a pluralitwof array Wocks, and wherein one of said power amplifiers is 
associated with each of said plurality of anpy blocks. 

163. The memory of claim 162 additionally comprisingjcirCuits for disabling said at 
least one power amplifier when its associated array block is disabled. 

1 64. The memory of claim 59 wherein said plurality of voltage supplies includes a 
voltage pump includiiig a plurality of voltage pump circuits divided into a plurality of groups for 
operation in one o^eparate or concurrent operation to achieve predetermined levels of output 
power. 

165. / The memory of claim 164 wherein said plurality of voltage pump circuits are 
divided intoya primary group and a secondary group, and wherein both said primary and said 
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secondary groups are operable in response to a first type of refresh mode and where^ only said 
primary group is operable in response to a second type of refresh mode. 

166. The memory of claim 59 wherein said plurality of voltage si^plies includes a 
bias generator for supplying a bias voltage to said array, said bias genera^r including an output 
status monitor. 

167. The memory of claim 59 additionally comprisingy powerup sequence circuit for 
controlling the powering up of certain of said voltage supplies. > 

168. The memory of claim 59 wherein said arrajwf memory cells is organized into 
rows and columns to form a plurality of individual arrays/and wherein said plurality of individual 
arrays is organized into a plurality of array blocks, andywherein said plurality of peripheral 
devices includes a plurality of sense amplifiers positioned between adjacent rows of individual 
arrays in said array blocks and a plurality of row d|BCoders positioned between adjacent columns 
of individual arrays in said array blocks. 

169. The memory of claim 168 wherein each of sakl^lurality of individual arrays 
includes digitlines extending therethrough and into said s^se amplifiers, and wherein said array 
blocks include I/O lines rurming between adjacent roWs of individual arrays and through said 
sense amplifiers, said sense amplifiers including circujts for transferring signajs^ said digitlines 
to said I/O lines. 

1 70. The memory of claiiii 169 wherein said array blocks include datalines rurming 
between adjacent columns of individual arrays and through said row decoders to form 
intersections with said I/O lines/ said plurality of peripheral devices including a plurality of 
multiplexers positioned at cemin of said intersections of I/O lines and datalines for transferring 
signals on said I/O lines to said datalines. 

171. The men^ry of claim 1 70 wherein said muhip lexers are positioned at every 
second individual array/ 
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1 72. The memory of claim 59 wherein said array of memory cells includes a plurality 
of individual arrays organized into a plurality of array quadrants, and wherein ssm plurality of 
peripheral devices includes an array I/O block for servicing each of said array/quadrants, a 
plurality of data read multiplexers responsive to said array I/O blocks, a plmality of data output 
buffers responsive to said plurality of data read muhiplexers, and a plurality of data pad drivers 
responsive to said plurality of data output buffers. 

173. The memory of claim 172 wherein said plurality </f peripheral devices includes a 
plurality of data in buffers responsive to externally supplied data and a plurality of data write 
multiplexers responsive to said plurality of data in buffers, am wherein said array I/O blocks are 
responsive to said plurality of data write multiplexers. 

1 74. The memory of claim 172 additionally c6mprising a data test path circuit 
interposed between said array I/O blocks and said plurality of data read multiplexers. 

175. The memory of claim 174 wherein said individual arrays of memory cells include 
memory cells arranged in rows and columns, said^emory additionaUjc^ceiUprising logic for 
cycling through sets of rows of cells in responseAo an all row hkgh test request. 

1 76. The memory of claim 59 wherein said array of memory cells is organized into a 
plurality of array blocks, and wherein said power distribution bus includes a first plurality of 
conductors forming a web around each oysaid array blocics and a second pl^Faffiyof conductors 
extending from said web to form a grid/within each of said array blocks. 
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1 77. The memory of claim 176 additionally comprising a plurality of pads located 



centrally with respect to said plurality of array blocks, and wherein said power distribution bus 
includes a third plurality of conductors running parallel to said plurality of pads for receiving an 
external voltage from said ph/rality of pads and for distributing the external voltage to said 
plurality of voltage supplies. 

178. The memory of claim 59 wherein said memory provides at least 256 meg of 

storage. 
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179. The memory of claim 178 wherein said array provides more than 256 meg of 
storage, said memory additionally comprising repair logic to logically repla/e defective memory 
cells with operable memory cells such that said memory provides said 2^6 Meg of storage. 

1 80. A system, comprising: 

a control unit for performing a series of instructions; and 
a dynamic random access memory responsive to said comrol unit, said memory 
comprising: 

an array of memory cells; 

a plurality of peripheral devices for writing data into said memory cells and for reading 
data out of said memory cells; 

a plurality of voUage supplies for generatingya plurality of supply voltages, at least one of 
said vohage supplies being a voltage regulator comprised of a plurality of power amplifiers and 
wherein said power amplifiers are organized into a plurality of groups operable in one of separate 
and concurrent operating modes to achieve predetermined l^ls ofx)utput power; and 

a power distribution bus for delivering said plurality of supply voltages to said array and 
said plurality of peripheral devices. 

181. The system of claim 1 80 wherein s^d array of memory celJ^^:^organized into 
rows and columns to form a plurality Jf individual anays^aiid^^^liere^^id plurality of individual 
arrays is organized into a plurality of array blocks, and wherein one of said power amplifiers is 
associated with each of said plurality of array blocks. 

182. The system of cnaim 181 additionally comprising circuits for disabling said at 
least one power amplifier when its associated array block is disabled. 

183. The systenyof claim 180 wherein said plurality of voltage supplies includes a 
voltage pump including ayplurality of voltage pump circuits divided into a plurality of groups for 
operation in one of separate or concurrent operation to achieve predetermined levels of output 
power. 
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184. The system of claim 183 wherein said plurality of voltage puftp circuits are 
divided into a primary group and a secondary group, and wherein both saicfprimary and said 
secondary groups are operable in response to a first type of refresh mo^ and wherein only said 
primary group is operable in response to a second type of refresh n^fode. 

185. The system of claim 180 wherein said pluralitVof voltage supplies includes a 
bias generator for supplying a bias voltage to said array, saja bias generator including an output 
status monitor. 

186. The system of claim 180 additionalb^ comprising a powerup sequence circuit for 
controlling the powering up of certain of said voltage supplies. 

187. The system of claim 180 wherein said array of memory cells is organized into 
rows and columns to form a plurality of individual arrays, and wherein said plurality of individual 
arrays is organized into a plurality of array blocks, and wherein said plurality of peripheral 
devices includes a plurality of sense amplifiers positioned betweenadja^ent rows of individual 
arrays in said array blocks and a plimlity of row decodei^45ositioned between adjacent columns 
of individual arrays in said array/olocks. 

188. The system oy claim 1 87 whereiA each of said plurality of ii^diviJual arrays 
includes digitlines extending therethrough and inta^aid^senss^amiylifiers, and wherein said array 
blocks include I/O lines rmming between adjacent rows of individual arrays and through said 
sense amplifiers, said s^^nse amplifiers including circuits for transferring signals on said digitlines 
to said I/O lines. 

189. Thi system of claim 1 88 wherein said array blocks include datalines running 
between adjacent/columns of individual arrays and through said row decoders to form 
intersections with said I/O lines, said plurality of peripheral devices including a plurality of 
muhiplexers positioned at certain of said intersections of I/O lines and datalines for transferring 
signals on said I/O lines to said datalines. 
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190. The system of claim 1 89 wherein said multiplexers are pos^i^ned at every 
second individual array. 

191. The system of claim 1 80 wherein said array of memofy cells includes a plurality 
of individual arrays organized into a plurality of array quadrants,^d wherein said plurality of 
peripheral devices includes an array I/O block for servicing esrch of said array quadrants, a 
plurality of data read multiplexers responsive to said arrayi/0 blocks, a plurality of data output 
buffers responsive to said plurality of data read multij^J^xers, and a plurality of data pad drivers 
responsive to said plurality of data output buffers. 

192. The system of claim 191 wherdn said plurality of peripheral devices includes a 
plurality of data in buffers responsive to extmially supplied data and a plurality of data write 
multiplexers responsive to said plurality oi data in buffers, and wherein said array I/O blocks are 
responsive to said plurality of data write muhiplexers, 

193. The system of claiiy^l91 additionally comprising-a-data test path circuit 
interposed between said array I/CVblocks and said plurality 3f data read muhiplexers. 

1 94. The system of ^laim 193 wherein ^d individual arrays of memory cells include 
memory cells arranged in rows and column, said memory additionally comprising logic for 
cycling through sets of rows of cells in Vespcmse to an all row high test request. 

195. The sysftem of claim 180 wherein said array of memqi3M5ells is organized into a 
plurality of array blojifKs, and wherein said pb^er distribiitierfSus includes a first plurality of 
conductors forming a web around each of said array blocks and a second plurality of conductors 
extending from said web to form a grid within each of said airay blocks. 

196. / The system of claim 195 additionally comprising a plurality of pads located 
centrally with respect to said plurality of array blocks, and wherein said power distribution bus 
includes aAhird plurality of conductors running parallel to certain of said plurality of pads for 
receiving an external voltage from said plurality of pads and for distributing the external voltage 
to saicy plurality of voltage supplies. 
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1 97. The system of claim 1 80 wherein said memory provides^at least 256 meg of 

storage. 

198. The system of claim 197 wherein said array provides more than 256 meg of 
storage, said memory additionally comprising repair logic to lo/ically replace defective memory 
cells with operable memory cells such that said memory pro/ides said 256 meg of storage. 

199. The voltage regulator of claim 60 wherei/ said plurality of power amplifiers is 
divided into a plurality of groups for one of independei)(t and concurrent operation among said 
groups. 

200. The voltage regulator of claim 60y(vherein each of said plurality of power 
amplifiers comprises an amplifier portion and a^ooost circuit that is operable to increase the slew 
rate of said amplifier portion in response to sa4d control signals. 

201 . The voltage regulator of cljftm 60 additionally comprising a booster amplifier for 
supplying additional power to the dynamj6 random access memory in response to said control 
signals reflecting a predetermined openfting condition. 

202. The voltage regulatoi/of claim 201 wherein said booster amplifier has an output 
connected through an impedance with an output of smd power amplifiers. 

203. The voltage regujator of claim 201 additionally comprising a standby amplifier 
for supplying power in response to said contrc/1 signals reflecting periods in ^^ch said plurality 
of power amplifiers and said l^oster amplifier^e not operating. 

204. The voltagof regulator of claim 20 1 wherein said booster amplifier is designed to 
operate on a bias current Jiess than a bias current required for each of said plurality of power 
amplifiers. 

205. The ^bltage regulator of claim 204 wherein said standby amplifier is designed to 
operate on a bias cunrent less than said bias currents required for each of said plurality of power 
amplifiers and saio booster amplifier. 
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206. An amplifier portion of a voltage regulator for a dynamic random access 
memory, said amplifier portion comprising: / 

a plurality of power amplifiers divided into a plurality of groups for operation in one of 
separate or concurrent operation to achieve predetermined levejs of power output to the dynamic 
random access memory. / 

207. The amplifier portion of claim 206 addifiranally comprising a booster amplifier 
for supplying additional power in response to a predetermined operating condition. 

208. The amplifier portion of claim 207yadditionally comprising a standby amplifier 
for maintaining a nominal level of power output to the dynamic random access memory when 
said plurality of power amplifiers and said booster amplifier are not operating. 

209. The amplifier portion of claim 206 wherein each of said plurality of power 
amplifiers has a gain greater than one. / 

210. The amplifier portion of claim 206 whereitfeach ofisaid plurality of power 
amplifiers comprises an amplifier pomon and a boo^circuit that is operable to increase the slew 
rate of said amplifier portion in response to a predetermined operating condition.. 

211. A voltage regulator for a dynamic random access memory, comprising: 
a circuit for generating^ a referehcel voltage fi-om an extem^y supplied voltage; 
an amplifier for amplifying said refrf^cevoltage'^th a gain greater than unity to 

generate an internal supplwvoltage available on first and second buses; and 

control logic forygenerating control signals for controlling said amplifier. 

212. The vo/Itage regulator of claim 21 1 wherein said amplifier comprises a plurality 
of individual amplifiefrs arranged substantially in parallel between said circuit for generating a 
reference voltage and said first bus. 

213. 'Kie voltage regulator of claim 2 1 2 wherein said first bus carries an array voltage. 

214. /The voltage regulator of claim 2 1 3 wherein said first bus is connected to said 
second bus through an impedance. 
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215. The voltage regulator of claim 214 wherein said second bus carries a peripheral 

voltage. 

216. The voltage regulator of claim 21 1 wherein said amplifier comprises at least one 
power amplifier, at least one booster amplifier, and at least one^tandby amplifier, wherein said 
voltage regulator has reduced operating current requirements by allowing selective operation of 
the individual amplifiers in one of individual and predetermined combinations. 

217. A method of operating a voltage regmator for a dynamic random access memory, 
comprising the steps of: 

generating a reference voltage fi*om an4xtemally supplied vohage; 
amplifying said reference vokage v^h a gain greater than unity to generate an internal 
supply voltage available on a bus; and 

generating control signals for controlling said st^ of amplifying 

218. A method of operatmg an amplifi^ portion of a voltage regulator for a dynamic 
random access memory, said method comprising the steps of: 

operating at least one p^er amplif|fer during periods ofmempry array operations; 

operating, independently of the operating of theatjeast one power amplifier, at least one 
booster amplifier during periods of voliage pump operations; and 

operating a standby amplifier at a low maintenance current level regardless of the state of 
operation of the power amplifier and booster amplifier. 

2 1 9. The method of claim 2 1 8 wherein said step of operating the standby amplifier 
includes operating the standby amplifier at a current level that is less than that required for 
operating the at leafst one power amplifier. 

220. The method of claim 2 1 8 wherein said step of operating the at least one power 
amplifier commises the step of operating a plurality of power amplifiers in groups to match the 
power produced to the power required by the memory. 
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impedance between t\ 



22 1 . uie method of claim 220 wherein said step of operating a plurality of power 
amplifiers in group^ includes operating a plurality of power amplifiers in groups to perform 
refresh operations at^various rates. 

222. The tnethod of claim 2 1 8 wherein said steps of operating at least one power 
amplifier and operatiiig at least one booster amplifier are carried out while maintaining an 

respective outputs of the at least one power amplifier and the at least one 
booster amplifier to a\}oid transfer of transients. 

223. A voliage reference circuit responsive to an external voltage for supplying a 
reference voltage, comprising: 

an active reference circuit for receiving the external voltage and for producing a 
a desired relationship with the external voltage; and 
plifier responsive to said reference signal for producing the reference 



reference signal havinj; 
a imity gain ai x 

voltage. 

224. The vc 



225. Thevo 
plurality of transistors 



tage reference circmt of claim 223 wherein said active reference circuit 
comprises a current soilrce providing ^rrent to a diode stack having an adjustable impedance for 
producing said referenc e signal. 

tage referehce circuit of claip>224 wherein said diode stack includes a 
cbnnected in series, with each transistor's gate connected to a common 



potential, and a pluralit; 



of switches each for selectively shunting one of said transistors. 



226. The voliage reference circuit of claim 225 wherein said switches are controlled 



by fuses, and wherein op 
opening certain other of 



suing certain of said fuses turns its associated switch on, and wherein 
'said fiises turns its associated switch off. 
227. The volts ge reference circuit of claim 226 wherein said plurality of transistors 
includes a first plurality of field effect transistors and wherein said plurality of switches includes 
a second plurality of field effect transistors. 
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228. The vpltage reference circuit of claim 223 additionally comprising a puUup stage 
for pulling up the refertoce voltage so as to substantially track the external voltage when the 

external voltage exceeds* a predetermined value. 

\ 

229. The voUage reference circuit of claim 228 wherein said pullup stage includes a 

\ 

plurality of diodes connected between the external voltage and the reference voltage. 

230. The voltage reference circuit of claim 229 wherein the reference voltage is the 
external voltage less a voltage drop across said plurality of diodes. 

1 

23 1 . A voltage reference circuit in combination with a power amplifier, said 

I 

combination comprising: \ 

an active reference circuit for receiving the extemal voltage and for producing a 
reference signal having a de; ired relationship to the extemal vohage; 

a unity gain amplifil- responsive to said reference signal for producing a reference 
voltage; and 

a power amplifier sta^e for amplifying the reference voltagp^ a factor greater than unity 
to provide an output vohage. 

232. The combination of claim 23 1 additional^ comprising a circuit for supplying the 
extemal voltage as the output voltage when the extemallvoltage is below a first prejJetSnnined 
value, 

233. The combination of claim 232 wherein said circuit for supplying includes a 
switch for shorting a bus carryimg the extemal voltage with a bus carrying the output voltage. 

234. The combinatioci of claim 232 additionally comprising a pullup stage for pulling 
up the reference voltage so as td substantially track the extemal voltage when the extemal voltage 
exceeds a second predetermined! value. 

235. The combination of claim 234 wherein said pullup stage includes a plurality of 
diodes connected between the external voltage and the reference voltage. 
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236. THe combination of claim 235 wherein the reference voltage is the external 



voltage less a voltage drop across said plurality of diodes. 

237. The Combination of claim 234 wherein said combination supplies an output 
voltage which increases at a first slope substantially the same as a slope of the external voltage 
during a powerup ranjje, increases at a second slope substantially less than a slope of the external 
voltage during an opeiating range, and increases at a third slope greater than a slope of the 
external voltage during a bum-in range of the external voltage. 

238. A volU ge regulator for a dynamic random access memory for supplying an 
output voltage in respoi se to an external vohage, and wherein the output voltage has a first 
characteristic when the jxtemal voltage is in a powerup range, has a second characteristic when 
the external voltage is ir an operating range, and has a third characteristic when the external 
voltage is in a bum-in raage, said regulator comprising: 

a circuit for supi)lying the external voltage as the output voltage when the external 
^redetermined value ^defining the powemp range; 



voltage is below a first p 



an active reference circuit for receiving the external voltage and for producing a 



reference signal having a 
a unity gain amp] 

voltage when the extema 
a power amplifier 



desired relationship with the extemal voltage; 



ifier responsive to said reference^^i^al for producing a reference 
voltage is abo\^ saidjijst-predetermined value; 



stage for amplifying the reference voltage by a factor greater than unity 
to provide the output voltalge when said circuit for supplying is not supplying the extemal voltage 
as the output voltage; and 

a pullup stage for bulling up the reference voltage so as to substantially track the extemal 
voltage when the extemal \ oltage exceeds said second predetermined value defining the bum- in 
range. 

239. The voltage regulator of claim 238 wherein said active reference circuit 
comprises a current source lor presenting a current at a circuit node and a circuit for providing an 
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impedance betwe^ said node and a reference potential, said reference signal being available at 
said node. 

240. TheWoltage regulator of claim 239 wherein said circuit for providing an 
impedance includes ^ circuit for adjusting the impedance to modify said reference signal 

\ 

available at said node. 

24 1 . The vpltage regulator of claim 240 wherein said circuit for providing an 



impedance includes a p 
connected to a common 
said transistors. 

242. The vo: 



urality of transistors connected in series, with each transistor's gate 
potential, and a plurality of switches each for selectively shunting one of 



plurality of field effect 
244. The vo 



age regulator of claim 241 wherein said switches are controlled by fuses, 
and wherein opening certain of said fuses turns its associated switch on, and wherein opening 
certain other of said fuses turns its associated switpn off. 

243. The voll age regulator of clauaci 242 wherein said plurality of transistors includes a 
first plurality of field eff jct transistors an/ wherein said plurality of switches includes a second 



tijansistors. 

tkge regulator o\claim 238 whgj^in said pullup stage includes a plurality 
of diodes connected between the external voltage and the reference voltage. 

245. The voltage regulator of claim 244 wherein the reference voltage is the external 
voltage less a voltage drop across said plurality of diodes. 

246. The voltage regulator of claim 238 wherein said circuit for supplying includes a 
switch for shorting a bus aarrying the external voltage with a bus carrying the output voltage. 

247. A methodof supplying an output voltage in response to an external voltage, and 
wherein the output voltagd has a first characteristic when the external voltage is in a powerup 
range, has a second characteristic when the external voltage is in an operating range, and has a 
third characteristic when tli|p external voltage is in a bum-in range, said method comprising the 
steps of: 
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supplying the ex :emal voltage as the output voltage when the external voltage is below a 
first predetermined value defining the powerup range; 

producing a refi^rence signal having a desired relationship with the external voltage; 

amplifying the reference signal with a unity gain amplifier for producing a reference 
voltage when the external voltage is above said first predetermined value; 

amplifying the reference voltage by a factor greater than unity to provide the output 
voltage when the external voltage is not being supplied as the output vohage; and 

pulling up the reference voltage so as to substantially track the external voltage when the 
external voltage exceeds said second predetermined value defining the bum- in range. 

248. The/method of claim 247 wherein said step of producing a reference signal 
includes the steps of generating a current relatec^t^l^ie external voltage, applying the current to a 
circuit node, and dr lining the current fi-om/me circuit node through an adjustable impedance. 

249. Th 5 method of claim ^8 additionally comprising the step of adjusting the 
impedance to modify the referenceysignal. 

e method of claim 249 wherein said sten^aff adjusting the impedance includes 
the step of openind a fuse. 

25 1. Tlie memory of claim 61 wherein said logic disables the power amplifier 
array block that has had its power distribution switch opened. 

252. The memory of claim 61 wherein said array of memory cells is organized into 
rows and columns to form a plurality of individual arrays, and wherein said individual arrays are 

said array blocks, and wherein said plurality of peripheral devices includes a 
implifiers positioned between adjacent rows of individual arrays in said array 
blocks and a plun lity of row decoders positioned between adjacent columns of individual arrays 
in said array blocks. 

253. The memory of claim 252 wherein each of said plurality of individual arrays 
extending therethrough and into said sense amplifiers, and wherein said array 



250. TH 



associated with an 



organized to form 
plurality of sense 



includes digitlinei; 
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between adjacent 
intersections with 



blocks include UO lines running between adjacent rows of individual arrays and through said 
sense amplifiers, said sense amplifiers including circuits for transferring signals on said digitlines 
to said I/O lines. 

254. Tie memory of claim 253 wherein said array blocks include datalines running 
:olumns of individual arrays and through said row decoders to form 

L said I/O lines, said plurality of peripheral devices including a plurality of 
multiplexers positioned at certain of said intersections of I/O lines and datalines for transferring 
signals on said I/( ) lines to said datalines. 

255. The memory of claim 254 wherein said multiplexers are positioned at every 
second individual array. 

256. 1 he memory of claim 61 wherein said plurality of array blocks is organized into 
a plurality of array quadrants, and wherein said plurali^^f peripheral devices includes an array 
I/O block for sen icing each of said array quadrants, a plurality of data read multiplexers 
responsive to saic array I/O blocks, a plurality of data output buffers responsive to said plurality 
of data read mult: plexers, and a plurality of d^a pad drivers responsive to said plurality of data 
output buffers. 

257. 1 he memory of claim 256 wherein said plurality of peripheral devices includes a 
plurality of data in buffers responsive to externally supplied data and a plurality of data write 
multiplexers respc^nsive to said plurality of data in buffers, and wherein said array I/O blocks are 
responsive to said plurality of data write multiplexers. 

258. T le memory of claim 256 additionally comprising a data test path circuit 
interposed betwee i said array I/O blocks and said plurality of data read muhiplexers. 

259. Tlie memory of claim 258 wherein said array of memory cells includes memory 
cells arranged in rows and columns, said memory additionally comprising logic for cycling 
through sets of rov^s of cells in response to an all row high test request. 
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260. Tnte memory of claim 61 wherein said power distribution bus includes a first 
plurality of conductors forming a web around each of said airay blocks and a second plurality of 
conductors extending from said web to form a grid within each of said array blocks. 

261 . The memory of claim 260 additionally comprising a plurality of pads located 
centrally with respedt to said plurality of array blocks, and wherein said power distribution bus 
includes a third plurality of conductors running parallel to said plurality of pads for receiving an 
external voltage from said plurality of pads and for distributing the external voltage to said 
plurality of voltage supplies. 

262. The memory of claim 6 1 wherein said plurality of power amplifiers is divided 
into a plurality of groups for one of separate and concurrent operation to achieve a predetermined 
level of output power. 

263. The memory of claim 6 1 wherein said plurality of vohage supplies includes a 
voltage pump including a plurality of voltage circuits divided into a plurality of groups for 
operation in one of separate and concurrent deration to achieve predetermined levels of output 
power. 

264. The ihemory of claim 163 wherein said plurality of volt^ge^ump circuits is 
divided into a primarv group and a secondary group, and w^^'dn both said primary and said 
secondary groups are pperable in response to a first type of refresh mode and wherein only said 
primary group is operable in response to a second type of refresh mode. 

265. The memory of claim 6 1 wherein said plurality of voltage supplies includes a 
bias generator for sup|)lying a bias voltage to said array blocks, said bias generator including an 
output status monitor. 

266. The njemory of claim 6 1 additionally comprising a powerup sequence circuit for 
controlling the powering up of certain of said voltage supplies, 

267. The njemory of claim 61 wherein said memory provides at least 256 meg of 

storage. 
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268. Tl|e memory of claim 267 wherein said plurality of array blocks combine to 
provide more than 1256 meg of storage, said memory additionally comprising repair logic to 
logically replace defective memory cells with operable memory cells such that said memory 
provides said 256 ijieg of storage. 

269. A system, comprising: 

a control unit for performing a series of instructions; and 
a dynamic fandom access memory responsive to said control unit, said memory 
comprising: 

an array of hiemoiy cells configured in separately controllable array blocks; 

f peripheral devices responsive to external signals for writing data into said 
• reading data out of said array blocks; 

'voltage supplies for generating a plurality of supply voltages, at least one of 
being a voltage regulator comprised of a plurality of power amplifiers and at 
uer amplifiers being asspdated with each of said array blocks; 
power distribution/switches; and 



a plurality c 
array blocks and for 

a plurality o 
said voltage supplies 
least one of said pow 

a plurality oi 



blocks through said p 



a power distribution bus for /lelivering said plurality of supply voltages to said array 



urality of swipches and to said plurality of-p^ipheral devices, and wherein 



said plurality of perip leral devices inchidesJogic-Jef^ntrolling each of said plurality of switches 
and for controlling tht state of each of said power amplifiers. 

270. The s]^stem of claim 269 wherein said logic disables the power amplifier 
associated with an array block that has had its power distribution switch opened. 

27 1 . The system of claim 269 wherein said array of memory cells is organized into 
rows and columns to form a plurality of individual arrays, and wherein said individual arrays are 
organized to form said array blocks, and wherein said plurality of peripheral devices includes a 
plurality of sense amplifiers positioned between adjacent rows of individual arrays in said array 



00241837 



-27- 



blocks and a plurality of row decoders positioned between adjacent columns of individual arrays 
in said array blocks. 

272. ! The system of claim 271 wherein each of said plurality of individual arrays 

includes digitli^es extending therethrough and into said sense amplifiers, and wherein said array 

j 

blocks include (I/O lines running between adjacent rows of individual arrays and through said 

j 

sense amplifiers, said sense amplifiers including circuits for transferring signals on said digitlines 
to said I/O lines. 

273. ^ The system of claim 272 wherein said array blocks include datalines running 
between adjacelnt columns of individual arrays and through said row decoders to form 
intersections with said I/O lines, said plurality of peripheral devices including a plurality of 
multiplexers positioned at certain of said intersections of I/O lines and datalines for transferring 
signals on said 70 lines to said datalines. 

274. The system of claim 273 whereiii,sai31^ultiplexers are positioned at every 
second individi al array. 

275. The system of claim 26$ wherein said plurality of array blocks is organized into a 
plurality of arra ^ quadrants, and wherein said plurality of peripheral devices includes an array I/O 
block for servic: ng each of said arrty quadrants, a plurality of^atfffead multiplexers responsive 
to said array I/O blocks, a plurality aR42^^ outputjxttffers responsive to said plurality of data read 
multiplexers, and a plurality of data pad drivers responsive to said plurality of data output buffers. 



276. 
plurality of data 



The system of claim 275 wherein said plurality of peripheral devices includes a 
n buffers responsive to externally supplied data and a plurality of data write 



muhiplexers responsive to said plurality of data in buffers, and wherein said array I/O blocks are 
responsive to saic plurality of data write multiplexers. 

277. The system of claim 275 additionally comprising a data test path circuit 
interposed betwee i said array I/O blocks and said plurality of data read multiplexers. 
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plurality of voltage 
281. Thd 



\ 

278. The system of claim 277 wherein said array of memory cells includes memory 
cells arranged in rows and columns, said memory additionally comprising logic for cycling 
through sets of rowij of cells in response to an all row high test request. 

279. Thd system of claim 269 wherein said power distribution bus includes a first 
plurality of conduct ors forming a web around each of said array blocks and a second plurality of 
conductors extending from said web to form a grid within each of said array blocks. 

280. This system of claim 279 additionally comprising a plurality of pads located 
centrally with respect to said plurality of array blocks, and wherein said power distribution bus 
includes a third pluiality of conductors running parallel to said plurality of pads for receiving an 
external voltage fro n said plurality of pads and for distributing the external voltage to said 

upplies. 

system of claim 269 wherein said plurality of power amplifiers is divided 
into a plurality of gr Dups for one of separate and concuijjemop^ation to achieve a predetermined 
level of output pow< r. 

282. The system of claim 269 wherefa said plurality of voltage supplies includes a 
voltage pump including a plurality of voltage pump circuits divided into>plt5rality of groups for 
operation in one of s jparate and concurrent opeimioiUo-aGhiet^epredetermined levels of output 
power. 

283. The system of claim 282 wherein said plurality of voltage pump circuits is 
divided into a primary group and a secondary group, and wherein both said primary and said 
secondary groups are operable in response to a first type of refresh mode and wherein only said 
primary group is oper ible in response to a second type of refresh mode. 

284. The s astern of claim 269 wherein said plurality of voltage supplies includes a 
bias generator for sup])lying a bias voltage to said array blocks, said bias generator including an 
output status monitor. 
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285. Th^ system of claim 269 additionally comprising a powerup sequence circuit for 



controlling the powering up of certain of said voltage supplies; 

! 

286. Thel system of claim 269 wherein said memory provides at least 256 meg of 

storage. 

287. The system of claim 286 wherein said plurality of array blocks combine to 
provide more than 2 56 meg of storage, said memory additionally comprising repair logic to 
logically replace def active memory cells with operable memory cells such that said memory 
provides said 256 m tg of storage. 

288. The voltage regulator of claim 62 wherein each array block has a capacitance 
associated therewith, and wherein said control circuitry disables power amplifiers in response to 
array blocks being c isabled so as to maintain a predetermined ratio of the total remaining 

miber of operational power amplifiers. 

voltage regulator of claim 288 whemiBrs^id predetermined ratio is 
nanofarads per operational powCT amplifier. 

voltage regulator of cIairn/o2 wherein said multiple power amplifiers include 
twelve amplifiers, afid wherein eight of saiy power amplifiers are each associated with one of 
eight array blocks. 

29 1 . Vo|tage regulator circuitry foFliTchiSiorTin a dynamic random access memory, 
said circuitry comprising: 

independenj circuits for developing a supply voltage for a plurality of memory array 
blocks of the dynamtc random access memory; and 

a control cir :uit for receiving a signal when one of the memory array blocks is disabled 
and for producing ccntrol signals in response thereto for disabling one of said independent 



capacitance to the n 

289. Th€ 
approximately 0.25 

290. Th4 



circuits. 

292. The 
therewith, and where: 
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ircuitry of claim 291 wherein each array block has a capacitance associated 
in said control circuit produces control signals for disabling certain 
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f 



individual power 
operating 



independent circ lits in response to array blocks being disabled so as to maintain a predetermined 
ratio of the total :-emaining capacitance to the total number of operational independent circuits. 

293 . The circuitry of claim 292 wherein said predetermined ratio is approximately 
0.25 nanofarads i)er operational module. 

294. ^ L method of operating an amplifier portion of a voltage regulator for a dynamic 
random access m ;mory divided into array blocks, said amplifier portion having a number of 

implifiers, said method comprising the steps of: 
; at least one power amplifier for each array block during periods when 
operations are per brmed by the memory; 

determining when an array block has become disabled; and 
disabling at least one power amplifier for each disabled array block. 

295. iJe method of claim 294 wherein each array hk^^Fhas a capacitance associated 
therewith, and whe *ein said step of disabling at least one/jJower amplifier includes the step of 
maintaining a prede termined ratio of the total remai^^g capacitance to non-disabled power 
amplifiers. 

296. Th( method of claim 295 wherein said predetennined ratio is ^proximately 0.25 
nanofarads per non- disabled power amplifier! 

297. A n ethod of operating an ampfifier-peftitJnof a voltage regulator for a dynamic 
random access mem Dry divided into eight array blocks, said amplifier portion having a number of 
individual power amplifiers, said method comprising the steps of: 

east one power amplifier for each of the eight array blocks during periods 
performed on the memory; 

remaining power amplifiers in one of individual and group modes 



operating at 
when operations are 
operating the 



determining 
disabling the 



depending on the po\ ^er requirements of the memory; 
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ower amplifier associated with the disabled array block. 
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298. THfi power supply of claim 63 wherein said plurality of voltage supplies includes 
a voltage regulator Comprised of a plurality of power amplifiers, and wherein at least one power 
amplifier is associated with each of the plurality of array blocks. 

299. The power supply of claim 298 including circuits for disabling said at least one 
power amplifier associated with each of the plurality of array blocks when the array block 

associated therewith ii disabled. 

\ 

I 

300. The p )wer supply of claim 299 wherein said plurality of power amplifiers is 
divided into a plurality of groups for one of separate and concurrent operation to achieve a 
predetermined level ofloutput power. 

30 1 . The pokver supply of claim 63 wherein said plurality of voltage supplies includes 
a voltage pump including a plurality of voltage pump circuits divided into a plurahty of groups 
for operation in one of sjeparate and concurrent operation to achieve predetermined levels of 
output. 

302. The pov|er supply of claim 30 1 wfierein said plurality of voltage pump circuits is 
divided into a primary gipup and a secondarVgroup, and wherein both said primary and said 
secondary groups are opepble in response/to a first type of refi-esh mode and wherein only said 
primary group is operable in response to A second type of refresh m^ 

303. The powep supply of claim 502jKhereiErtlie first type of refi-esh mode includes a 
4k refresh mode and wheriin said second type of refiresh mode includes an 8k refresh mode. 

304. The powen supply of claim 63 wherein said plurality of voltage supplies includes 
a bias generator for supplyijig a bias voltage to said array blocks, said bias generator including an 
output status monitor. 

305. The power iipply of claim 63 wherein said plurality of voltage supplies includes 
a voltage regulator, a first ano a second voltage pumps, and a generator for producing a bias 
voltage, said memory additiomally comprising a powerup sequence circuit for controlling 
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arrays in said aiiay blocks and a plurality of row decoders positioned between adjacent columns 
of individual an ays in said array blocks. 

3 1 4. The memory of claim 3 1 3 wherein each of said plurality of individual arrays 
includes digitlii es extending therethrough and into said sense amplifiers, and wherein said array 



blocks include 
sense amplifier^ 
to said I/O line 
315 



10 lines running between adjacent rows of individual arrays and through said 
, said sense amplifiers including circuits for transferring signals on said digitlines 



signals on said 
316. 

individual arra^ 
317 



plurality of dat i 



The memory of claim 314 wherein said array blocks include datalines running 
between adjacent colunms of individual arrays and through said row decoders to form 
intersections with said I/O lines, said plurality of peripheral devices including a plurality of 
multiplexers positioned at certain of said intersections of I/O lines and datalines for transferring 
I/O lines to said datalines. 

The memory of claim 314 wherein said multiplexers are positioned at every other 



The memory of claim 64 wherein said array of memory cells includes a plurality 
of individual arrays organized into a^plurality of array quadrants, and wherein said plurality of 
peripheral devices includes an array I/O block for servicing eagiKJfsaid array quadrants, a 

read muhiplexers Vsponsive tosgii^ray I/O blocks, a plurality of data output 
buffers responsive to said plurality of data read multiplexers, and a plurality of data pad drivers 
responsive to said plurality of data output buffers. 

318. The memory of claim 3 1 7 wherein said plurality of peripheral devices includes a 
plurality of data! in buffers responsive to externally supplied data and a plurality of data write 
multiplexers responsive to said plurality of data in buffers, and wherein said array I/O blocks are 
responsive to saild plurality of data write multiplexers. 

3 1 9. The memory of claim 3 1 7 additionally comprising a data test path circuit 
interposed betwedn said array I/O blocks and said plurality of data read muUipIexers. 
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320. Th 5 memory of claim 319 wherein said individual arrays of memory cells include 
memory cells arran ;ed in rows and columns, said memory additionally comprising logic for 
cycling through set;; of rows of cells in response to an all row high test request. 

321. The memory of claim 64 wherein said array of memory cells is organized into a 
plurality of array bl[)cks, and wherein said power distribution bus includes a first plurality of 

web around each of said array blocks and a second plurality of conductors 
web to form a grid within each of said array blocks, 
memory of claim 321 additionally comprising a plurality of pads located 
to said plurality of array blocks, and wherein said power distribution bus 
ity of conductors running parallel to said plurality of pads for receiving an 
said plurality of pads and for distributing the external voltage to said 
i upplies. 

memory of claim 64 whereii6 said memory provides at least 256 meg of 



a plurality of 
said voltage supplies 



conductors forming 
extending from saic 

322. Thi 
centrally with respe ;t 
includes a third plur ^ 
external voltage froia 
plurality of voltage 

323. The 

storage. 

324. The memory of claim 32;5^wherein said array provides more than 256 meg of 
storage, said memory additionally comprising repair logic to logically replace defectiye- memory 
cells with operable nhemory cells such that sajd memory prqvi^es^s3l3256 meg of storage. 

325. A system, comprising: 

a control unit for performing a series of instructions; and 
a dynamic rajndom access memory responsive to said control unit, said memory 
comprising: 

an array of njemory cells; 

a plurality of peripheral devices for writing data into said memory cells and for reading 
data out of said memory cells; 



voltage supplies for generating a plurality of supply voltages, at least one of 
eing a voltage pump comprised of a plurality of voltage pump circuits and 
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cycling through sets 
321. Thi 



320. memory of claim 319 wherein said individual arrays of memory cells include 

memory cells arrang id in rows and columns, said memory additionally comprising logic for 
; of rows of cells in response to an all row high test request, 
memory of claim 64 wherein said array of memory cells is organized into a 
plurality of array blJocks, and wherein said power distribution bus includes a first plurality of 
conductors forming a web around each of said array blocks and a second plurality of conductors 
extending from said web to form a grid within each of said array blocks. 

322. The memory of claim 321 additionally comprising a plurality of pads located 
centrally with resbect to said plurality of array blocks, and wherein said power distribution bus 
includes a third ptturality of conductors running parallel to said plurality of pads for receiving an 
external voltage pom said plurality of pads and for distributing the external voltage to said 
plurality of voltage supplies. 



323. 



storage. 



The memory of claim 64 wherein said memory provides at least 256 meg of 



324. 



The memory of claim 323 wherein said array provides more than 256 meg of 
storage, said mlemory additionally comprising repair logic to logically replace defective memory 
cells with oper able memory cells sufh that said memory provides said,2S6"meg of storage. 
325. A system, comprising 
a control unit for performing a series of instructions; and 
a dyn; imic random access memory responsive to said control unit, said memory 
comprising: 

an amy of memory cells; 

a plurality of peripheral devices for writing data into said memory cells and for reading 
data out of sai d memory cells; 

a plurality of voUage supplies for generating a plurality of supply voltages, at least one of 
said voltage supplies being a voltage pump comprised of a plurality of voltage pump circuits and 
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wherein said vc itage pump circuits are organized into a plurality of groups operable in one of 
separate and concurrent operating modes to achieve predetermined levels of output power; and 

a pow( r distribution bus for delivering said plurality of supply voltages to said array and 
said plurality cf peripheral devices. 

326. The system of claim 325 wherein said plurality of voltage pump circuits is 
divided into a )rimary group and a secondary group, and wherein both said primary and said 
secondary groi ps are operable in response to a first type of refresh mode and wherein only said 
primary group is operable in response to a second type of refresh mode. 

327. The system of claim 326 wherein the first type of refresh mode includes a 4k 
refresh mode a id wherein the second type of refresh mode includes an 8k refresh mode. 

328. The system of claim 325 wherein said array of memory cells is organized into a 
plurality of am y blocks, and wherein said plurality of voltage supplies includes a voltage 
regulator incluc ing a plurality of power amplifiers^^iKj wherein one of said power amplifiers is 

each of said plurality of array^locks. 

The system of claim 328 additionally comprising circuits for disabling said at 
- amplifier when its associated array block is disabled. 

fhe system of clalim 329 wherein said plurality of power amplifiers is divided 
0 ■ groups for operation in one of separate an^^je<5ncurrent operation to achieve 
predetermined levels of output power. 

33 1 . Tne system of claim 325 wherein said plurality of voltage supplies includes a 
bias generator for Supplying a bias voltage to said array, said bias generator including an output 
status monitor, 

332. Thi system of claim 325 additionally comprising a powerup sequence circuit for 
controlling the powering up of certain of said voltage supplies. 

333. Tha system of claim 325 wherein said array of memory cells is organized into 
rows and columns tq form a plurality of individual arrays, and wherein said plurality of individual 



associated with 
329. 

least one power 
330. 

into a plurality 
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arrays is orga lized into a plurality of array blocks, and wherein said plurality of peripheral 
devices incluc es a plurality of sense amplifiers positioned between adjacent rows of individual 
arrays in said array blocks and a plurality of row decoders positioned between adjacent columns 
of individual irrays in said array blocks. 

334. The system of claim 333 wherein each of said plurality of individual arrays 
includes digit lines extending therethrough and into said sense amplifiers, and wherein said array 
blocks includ ? I/O lines running between adjacent rows of individual arrays and through said 
sense amplifiers, said sense amplifiers including circuits for transferring signals on said digitlines 
to said I/O lines. 

335. The system of claim 334 wherein said array blocks include datalines running 
between adjacent columns of individual arrays and through said row decoders to form 
intersections v dth said I/O lines, said plurality of peripheral devices including a plurality of 
multiplexers p Dsitioned at certain of said intersections of I/p* lines and datalines for transferring 
signals on said I/O lines to said datalines. 

336. The system of claim 334 wherein/Said multiplexers are positioned at every other 
individual arra 

337. The system of claim 325 wl]jbrein said array of memory cellsjnGtedes a plurality 
of individual ai|ays organized into a plurality^ array qua^naatsTand wherein said plurality of 
peripheral devides includes an array I/O block for servicing each of said array quadrants, a 
plurality of data read multiplexers responsive to said array I/O blocks, a plurality of data output 
buffers responsive to said plurality of data read multiplexers, and a plurality of data pad drivers 




responsive to sa 

338. 
plurality of data 



d plurality of data output buffers. 

The system of claim 337 wherein said plurality of peripheral devices includes a 
in buffers responsive to extemally supplied data and a plurality of data write 



multiplexers responsive to said plurality of data in buffers, and wherein said array I/O blocks are 



responsive to sai 
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plurality of data write multiplexers. 
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339. The s ystem of claim 337 additionally comprising a data test path circuit 
interposed between sa id array I/O blocks and said plurality of data read multiplexers. 

340. The s ystem of claim 339 wherein said individual arrays of memory cells include 
memory cells arrange d in rows and columns, said memory additionally comprising logic for 
cycling through sets of rows of cells in response to an all row high test request. 

341 . The i ystem of claim 325 wherein said array of memory cells is organized into a 
plurality of array bloc ks, and wherein said power distribution bus includes a first plurality of 
conductors forming a web around each of said array blocks and a second plurality of conductors 
extending from said v eb to form a grid within each of said array blocks. 

342. The s y^stem of claim 341 additionally comprising a plurality of pads located 
centrally with respect ;o said plurality of array blocks, and wherein said power distribution bus 
includes a third plurality of conductors running paralkHo said plurality of pads for receiving an 
external voltage from ; ;aid plurality of pads and distributing the external voltage to said 
plurality of voltage supplies. 

343. The s> stem of claim 325 v/herein said memory provides at least 256 meg of 

storage. 



344. The s>stem of claim 343 whereitrs aid arra yT)fovides more than 256 meg of 
storage, said memory 2 dditionally comprising repair logic to logically replace defective memory 
cells with operable memory cells such that said memory provides said 256 meg of storage. 

345. An out 3ut portion of a voltage pump for a dynamic random access memory. 



compnsmg: 

a plurality of v 



dynamic random access 



)ltage pump circuits divided into a plurality of groups for operation in one 



of separate and concurr mt operation to achieve predetermined levels of power output to the 



memory. 
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346. The output portion of claim 345 wherein each of said plurality of voltage pump 
circuits includes tv^o substantially identical pump portions operating in tandem in response to an 
externally suppliec clock signal. 

347. Tlie output portion of claim 345 wherein said plurality of voltage pump circuits 
includes twelve pi mp circuits all of which are operable when the dynamic random access 
memory is in a fir ;t type of refresh mode and wherein only a portion of said twelve pump circuits 

I the dynamic random access memory is in a second type of fresh mode. 

348. Tlhe output portion of claim 347 wherein six of said pump circuits are in a 
primary group an 1 six of said pump circuits are in a secondary group, and wherein both groups of 

operable in response to the first type of refi-esh mode and wherein only said 
pump circuits is operable in response to the second type of refi-esh mode. 



are operable whei 



pump circuits are 
primary group of 



349. ' Tie output portion of claim 348 wherein both groups of pump circuits are 
operable in response to a 4k refresh mode apd'where^ only said primary group of pump circuits 
is operable in resbonse to an 8k refresKmode. 

350. lie memory of ddim 66 wherein said voltage generator is of the type which 
utilizes a pullup and a pulldo^^ current for regulation purposes, said memory additionally 
comprising: 

a pullup current moAitor responsive to the pullu^^^^wifent for generating a first pullup 
signal and a second pullup sigimHndicaliiie-trfwhether the change over time of the pullup current 
is within a second predetermined range; and 

a pulldown current monitor responsive to the pulldown current for generating a first 
pulldown signal md a second pulldown signal indicative of whether the change over time of the 
pulldown curren is within a third predetermined range, and wherein said logic circuit is also 
responsive to sai i first and second pullup signals and said first and second pulldown signals. 

351. 'lie memory of claim 66 wherein said array is organized into rows and columns 
to form a plurality of individual arrays, and wherein said plurality of individual arrays is 
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includes digitlines 
blocks include I/O 



organized into a pi irality of array blocks, and wherein said plurality of peripheral devices 
includes a plurality of sense amplifiers positioned between adjacent rows of individual arrays and 
a plurality of row d5Coders positioned between adjacent columns of individual arrays. 

352. Th 2 memory of claim 35 1 wherein each of said plurality of individual arrays 
extending therethrough and into said sense amplifiers, and wherein said array 
lines running between adjacent rows of individual arrays and through said 

sense amplifiers, said sense amplifiers including circuits for transferring signals on said digitlines 
to said I/O lines. 

353. Tne memory of claim 352 wherein said array blocks include datalines running 
between adjacent columns of individual arrays and through said row decoders to fonn 
intersections with j aid I/O lines, said plurality of peripheral devices including a plurality of 
multiplexers positioned at certain of said intersections of I/O lines and datalines for transferring 
signals on said I/O lines to said datalines. 

354. Thje memory of claim 353 ^erein said multiplexers are positioned at every 
second individual jrray. 

355. The memory of clairf 66 wherein said array of memory cells includes a plurality 
organized into a plurality of array quadrants, and wherein said plurality of 
ncludes an array I/C>blQck for servjciag^gach of said array quadrants, a 



of individual array:; 
peripheral devices 



buffers responsive 
responsive to said i 
356. Th 
plurality of data in 



responsive to said p 
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plurality of data reid muUiplexers responsive to said array I/O blocks, a plurality of data output 



o said plurality of data read multiplexers, and a plurality of data pad drivers 
urality of data output buffers. 

memory of claim 355 wherein said plurality of peripheral devices includes a 
suffers responsive to externally supplied data and a plurality of data write 



multiplexers respor sive to said plurality of data in buffers, and wherein said array I/O blocks are 



urality of data write multiplexers. 
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357. Thi memory of claim 355 additionally comprising a data test path circuit 



interposed between said array I/O blocks and said plurality of data read multiplexers. 



358. The 



memory cells arranged in rows and columns, said memory additionally comprising logic for 



cycling through set 
359. The 



memory of claim 357 wherein said individual arrays of memory cells include 



of rows of cells in response to an all row high test request, 
memory of claim 66 wherein said array of memory cells is organized into a 
plurality of array blocks, said memory additionally comprising a power distribution bus including 
a first plurality of conductors forming a web around each of said array blocks and a second 
plurality of conductors extending from said web to form a grid within each of said array blocks. 

360. Tlie memory of claim 359 additionally comprising a plurality of pads located 
centrally with respect to said array blocks, and wherein said power distribution bus includes a 
third plurality of c inductors running parallel to said plurality of pads for receiving an external 
voltage from said plurality of pads and for distributing^tbe-^xtemal voltage to said plurality of 
voltage supplies. 

361. Tlie memory of claim 66 wfeerein said array of memory cells is organized into a 
plurality of array t locks, and wherein said plurality of voltage supplies includes a voltage 
regulator comprised of a plurality of pd'^r amplifiers, and whergifl-afleast one power amplifier 
is associated with ( ach of said plurality of airay~bft55lcsr 

362. Th J memory of claim 361 additionally comprising circuits for disabling said at 
least one power am ^lifier when its associated array block is disabled. 

363. Tho memory of claim 361 wherein said plurality of power amplifiers is divided 
into a plurality of gi oups for one of separate and concurrent operation to achieve a predetermined 
level of output powejr. 

364. Thejnemory of claim 66 wherein said plurality of voltage supplies includes a 
voltage pump includimg a plurality of voltage pump circuits divided into a plurality of groups for 
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operation in one of sej^arate and concurrent operation to achieve predetermined levels of output 
power. I 

365. The memory of claim 364 wherein said plurality of voltage pump circuits is 
divided into a primary group and a secondary group, and wherein both said primary and said 
secondary groups are c perable in response to a first type of refresh mode and wherein only said 
primary group is operable in response to a second type of refresh mode. 

366. The m ^mory of claim 66 wherein said plurality of voltage supplies includes a 
bias generator for supplying a bias voltage to said array, said bias generator including an output 
status monitor. 

367. The m<imory of claim 366 additionally comprising a powerup sequence circuit 
for controlling the pow* sring up of certain of said plurality of voltage supplies. 

368. The memory of claim 66 wherein said memory provides at least 256 meg of 

storage. 

369. The mepory of claim 368 wlj/^ein said array provides more than 256 meg of 
storage, said memory additionally comprisitig repair logic to logically replace defective memory 
cells with operable men:ory cells such th^t said memory provides said 256 meg of storage. 

370. A system, comprising:^ 

a control unit foj- performing a series of instructions; and 
a dynamic randcjm access memory responsive to said control unit, said memory 
comprising: 

an array of membry cells; 

a plurality of peripheral devices responsive to external signals for writing data into said 
memory cells and for rea ding data out of said memory cells; 

a plurality of voltage supplies responsive to an external voltage for generating a plurality 
of supply vohages for us ; by said array and said plurality of peripheral devices, one of said 
plurality of voltage supplies including a voltage generator producing an output voltage; 



-42- 



00241837 



f 



a voltag A detection circuit responsive to said output voltage for producing an overvoltage 
signal and an und jrvoltage signal indicative of whether the output voltage is within a first 
predetermined rai ge; and 

a logic cii|cuit responsive to said overvoltage and said undervoltage signals for providing 
an indication of th^ stability of the voltage generator. 

371. Tile system of claim 370 wherein said voltage generator is of the type which 
utilizes a puUup an^ a pulldown current for regulation purposes, said memory additionally 

\ 

comprising: ^ 

a pullup cunlpnt monitor responsive to the puUup current for generating a first pullup 
\ 

signal and a second pillup signal indicative of whether the change over time of the pullup current 
is within a second predetermined range; and 

a pulldown current monitor responsive to the pulldown current for generating a first 
pulldown signal and a second pulldown signa^indicatiie of whether the change over time of the 
pulldown current is witiin a third predetepf&ined range, and wherein said logic circuit is also 
responsive to said first and second puUi^ signals and said fu"st and second pulldown signals. 

372. The sysi em of claim jJO wherein said array is organized into rows and columns 
to form a plurality of individual arrays,\nd wherein said plm:^Hfy of individual arrays is 
organized into a pluralit> of array blocks, and wherein said plurality of peripheral devices 
includes a plurality of sei se amplifiers positioned between adjacent rows of individual arrays and 
a plurality of row decoders positioned between adjacent columns of individual arrays. 

373. The system of claim 372 wherein each of said plurality of individual arrays 
includes digitlines extendmg therethrough and into said sense amplifiers, and wherein said array 
blocks include I/O lines running between adjacent rows of individual arrays and through said 



sense amplifiers, said sens^ 
to said I/O lines. 



amplifiers including circuits for transferring signals on said digitlines 
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374. The 
between adjacent co 



system of claim 373 wherein said array blocks include . datalines running 
umns of individual arrays and through said row decoders to form 
intersections with said I/O lines, said plurality of peripheral devices including a plurality of 
multiplexers positioned at certain of said intersections of I/O lines and datalines for transferring 
signals on said I/O 1: nes to said datalines. 

375. The| system of claim 374 wherein said muhiplexers are positioned at every 



second individual ai ray, 



376. Thd 
of individual arrays 



system of claim 370 wherein said array of memory cells includes a plurality 
organized into a plurality of array quadrants, and wherein said plurality of 



plurality of data in 



peripheral devices i icludes an array I/O block for servicing each of said array quadrants, a 
plurality of data reap multiplexers responsive to said array I/O blocks, a plurality of data output 
buffers responsive tb said plurality of data re^rfmultipjlexers, and a pliu^lity of data pad drivers 
responsive to said pluraUty of data outmrf buffers. 

377. Th< ; system of claim 376 wherein said plurality of peripheral devices includes a 
buffers responsive to externally supplied data and a plurality of data write 

multiplexers respor sive to saia plxirality of data in buffers, and wherein said array I/O blocks are 
responsive to said p lurality of write muhiplexers. 

378. Th ; system of claim yTS^dlTionally comprising a data test path circuit 
interposed between said array I/O blocks and said plurality of data read multiplexers, 

379. Th ; system of claim 378 wherein said individual arrays of memory cells include 
memory cells arran jed in rows and columns, said memory additionally comprising logic for 
cycling through set > of rows of cells in response to an all row high test request. 

380. Tb; system of claim 370 wherein said array of memory cells is organized into a 
plurality of array blocks, said memory additionally comprising a power distribution bus including 
a first plurality of conductors forming a web around each of said array blocks and a second 
plurality of conductors extending from said web to form a grid within each of said array blocks. 
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381. The sVstem of claim 380 additionally comprising a plurality of pads located 
centrally with respect to said array blocks, and wherein said power distribution bus includes a 
third plurality of conductors running parallel to said plurality of pads for receiving an external 
voltage from said plur ality of pads and for distributing the external voltage to said plurality of 
voltage supplies. 

382. The system of claim 370 wherein said array of memory cells is organized into a 
plurality of array blocks, and wherein said plurality of voltage supplies includes a voltage 
regulator comprised oi' a plurality of power ampUfiers, and wherein at least one power amplifier 
is associated with eact of said plurality of array blocks. 

s) stem of claim 382 additionally comprising circuits for disabling said at 
if ier when its associated array block is disabled. 

s)|stem of claim 382 wherein sai;i^i5lurSlity of power amplifiers is divided 
into a plurality of grou[)s for one of separate ^Kfconcurrent operation to achieve a predetermined 
level of output power. 

385. The system of claim 37D wherein said plurality of voltage supplies includes a 
voltage pump including a plurality of yoltage pump circuits divided into a pliirality of groups for 
operation in one of sej^arate and concurrrat operation to achievg-ffedetermined levels of output 



383. The 
least one power amp: 

384. The 



power. 

386. The 
divided into a primary 
secondary groups are 



system of claim 385 wherein said plurality of voltage pump circuits is 
group and a secondary group, and wherein both said primary and said 
operable in response to a first type of refresh mode and wherein only said 



primary group is ope able in response to a second type of refresh mode. 

387. The System of claim 370 wherein said plurality of voltage supplies includes a 
bias generator for sujjplying a bias voltage to said array, said bias generator including an output 
status monitor. 
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storage, said memory 



388. Theysystem of claim 387 additionally comprising a powerup sequence circuit for 
controlling the poweiing up of certain of said plurality of voltage supplies. 

389. The system of claim 370 wherein said memory provides at least 256 meg of 

storage. 

390. The system of claim 389 wherein said array provides more than 256 meg of 
additionally comprising repair logic to logically replace defective memory 

cells with operable memory cells such that said memory provides said 256 meg of storage. 

391 . A stability sensor for a voltage generator generating an output voltage, 
comprising: 

a voltage dete(|tion circuit responsive to the output voltage for producing an overvoltage 
age signal indicative of w)a€ther the output voltage is within a first 
ajnd 

responsive to said^ overvoltage and said imdervoltage signals for providing 
^ility of the volxage generator. 

392. The stlability sensor of claim 391 wherein said voltagj^^tection circuit includes: 
a first transistor responsive to th^utput vohagejfefproducing said overvoltage signal 

indicative of whether the output voltage is greater than an upper limit of said first predetermined 
range; and 

a second translistor responsive to the output voltage for producing said undervoltage 
signal indicative of wljether the output voltage is less than a lower limit of said first 
predetermined range. 

393. The stkbility sensor of claim 391 wherein said voltage generator is of the type 
which utilizes a pullup and a pulldown current for regulation purposes, said sensor further 
compnsmg: 



signal and an undervo! 
predetermined range; 

a logic circuit 
an indication of the sta 
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pulldown signal 
pulldown curren : 



a puUuAcurrent monitor responsive to the pullup current for generating a first pullup 
signal and a second pullup signal indicative of whether the change over time of the pullup current 

i 

is within a second predetermined range; and 

a pulldo vn current monitor responsive to the pulldown current for generating a first 

and a second pulldown signal indicative of whether the change over time of the 
is within a third predetermined range, and wherein said logic circuit is also 
responsive to sai|d first and second pullup signals and said first and second pulldown signals. 

394. pie stability sensor of claim 393 wherein said pullup current monitor includes: 
a source circuit for sourcing current, each source current being indicative of the present 
pullup current; 

a sink cir :uit for sinking current; 

an RC time constant circuit connected between said source circuit and said sink circuit 
such that each sin] z current is indicative of a pre^^ous pullup current; 

a positive differential current circuitresponsive to the source current and the sink current 



for generating saic 
than the previous f u! 

a negative 
for generating said 
than the previous pt 

395. The 



first pullup signal indicative of whether the present pullup current is greater 
lup current; and 

differential current <iirciht4;esponsive tothe^^oufc^'curren^ and the sink current 
second pullup signal indicative of whether the present pullup current is less 
lup current. 

stability sensor of claim 394 wherein said sink circuit includes a transistor 



controlled by said FC time constant circuit. 

396. The stability sensor of claim 394 wherein said RC time constant circuit includes 
a resistor in combination with a capacitor, and wherein a charge stored by said capacitor is 
responsive to the difference between the source current and the sink current. 
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397. The stability sensor of claim 394 wherein said positive differential circuit 
includes a resistor comjected to produce a voltage indicative of the difference between the source 
current and the sink cuirent and an inverter responsive to said voltage. 

398. The strbility sensor of claim 394 wherein said negative differential circuit 
includes a resistor com lected to produce a voltage indicative of the difference between the source 
current and the sink cu rrent and a pair of series connected inverters responsive to said voltage. 

399. The st ability sensor of claim 393 wherein said pulldown current monitor 



includes: 

a sink circuit 
pulldown current; 

a source circhit for sourcing current; 



an RC time 
such that each sourcfc 
a positive di 



or sinking current, each sink current being indicative of the present 



! Constant circuit conu^ed between said sink circuit and said soxirce circuit 
I current is ind^^ative of a previous pulldown current; 

fferential cmrent circuit responsive to the sink current and the source current 
for generating said iirst pulldown signal indicative of whether the present pulldown current is 
greater than the pre^dous pulMown current; and 

a negative differential curren t cif cntfresponsive to the sink current and the source current 
for generating said Jiecond pulldown signal indicative of whether the present pulldown current is 
less than the previous pulldown current. 

400. The stability sensor of claim 398 wherein said source circuit includes a transistor 
controlled by said I. C time constant circuit. 

40 1 . Th ; stability sensor of claim 399 wherein said RC time constant circuit includes 
a resistor in combii ation with a capacitor, and wherein a charge stored by said capacitor is 
responsive to the di fference between the sink current and the source current. 
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peripheral devices includes an array I/O block for servicing each of said array quadrants, a 
plurality of data read multiplexers responsive to said array I/O blocks, a plurality of data output 
buffers responsive\to said plurality of data read multiplexers, and a plurality of data pad drivers 
responsive to said plurality of data output buffers. 

409. The memory of claim 408 wherein said plurality of peripheral devices includes a 
plurality of data in buffers responsive to externally supplied data and a plurality of data write 
multiplexers responswe to said plurality of data in buffers, and wherein said array I/O blocks are 
responsive to said plurality of data write multiplexers. 

410. The nJpmory of claim 408 additionally comprising a data test path circuit 
interposed between said array I/O blocks and said plurality of data read muhiplexers. 

411. The memory of claim 410 wherein said individual arrays of memory cells include 
memory cells arranged in rows and colimins, said memory additionally comprising logic for 
cycling through sets of rows of cells in response to an all row high test request. 

412. The meniory of claim 68 wherein sau^'array of memory cells is organized into a 
plurality of array blocks, fflid memory additionaJJy comprising a power distribution bus including 
a fu-st plurality of conductors forming a web m-ound each of said array blocks and a second 
plurality of conductors extmding from'said web to form a grid within each of said array blocks. 

413. The memow of claim 4 1 2\^ddhionallyco^^ of pads located 
centrally with respect to said array blocks, and wherein said power distribution bus includes a 
third plurality of conductors running parallel to said plurality of pads for receiving an external 
voltage from said plurality on pads and for distributing the external voltage to said plurality of 
voltage supplies. 1 

414. The memory if claim 68 wherein said array of memory cells is organized into a 
plurality of array blocks, and Awierein said plurality of voltage supplies includes a voltage 
regulator comprised of a plurality of power amplifiers, and wherein at least one power amplifier 
is associated with each of said plurality of array blocks. 
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415. The ipemory of claim 414 additionally comprising circuits for disabling said at 
least one power ampljfier when its associated array block is disabled. 

416. The memory of claim 414 wherein said plurality of power amplifiers is divided 

into a plurality of groips for one of separate and concurrent operation to achieve a predetermined 
I 

level of output poweri. 

417. The memory of claim 68 wherein said plurality of voltage supplies includes a 
voltage pump including a plurality of voltage pump circuits divided into a plurality of groups for 
operation in one of s(jparate and concurrent operation to achieve predetermined levels of output 



power. 



418. The 



memory of claim 417 wherein said plurality of voltage pump circuits are 



divided into a primaiy group and a secondary group, and wherein both said primary and said 
secondary groups ar^ operable in response to a first type of refiresh mode and wherein only said 
primary group is operable in response to a second type-tSfr^fi-esh mode. 

419. The memory of claim 68 wherein said plurality of vohage supplies includes a 
bias generator for su Jplying a bias voltage t0 said array, said bias generator including an output 



status monitor. 

420. The 
powering up of certa 
voltage. 

421. The 
storage. 

422. The 
storage, said memor> 



nemory of claim 68 wherein said powerup sequence circuit controls the 
n of said pluralitAof voltage supplies in response to an externally supplied 



nemory of claim 68 wherein said memory provides at least 256 meg of 



nemory of claim 421 wherein said array provides more than 256 meg of 
additionally comprising repair logic to logically replace defective memory 
cells with operable njemory cells such that said memory provides said 256 meg of storage. 
423. A system, compnsmg: 

a control unit for performing a series of instructions; and 



-51- 



00241837 



a dynamiclrandom access memory responsive to said control unit, said memory 



compnsmg: 

an array of knemory cells; 

a plurality c f peripheral devices for writing data into said memory cells and for reading 
data out of said memory cells; 

a plurality cf voltage supplies responsive to an external voltage for generating a plurality 
of supply voltages for use by said array and said plurality of peripheral devices; and 

a powerup s squence circuit for controlling the powering up of certain of the plurality of 
voltage supplies in nssponse to the condition of previously powered up voltage supplies. 

424. The system of claim 423 wherein said array is organized into rows and columns 
to form a plurality of individual arrays, and wherein said plurality of individual arrays is 
organized into a plun Jity of array blocks, and wherein said plurality of peripheral devices 

sense amplifiers positioned bep^een adjacent rows of individual arrays and 
)ders positioned between/Mjacent columns of individual arrays. 

425. The s /stem of claim 424 ^herein each of said plurality of individual arrays 
includes digitlines ext ;nding therethrough and into said sense amplifiers, and wherein said array 
blocks include I/O line s running betwefei^djacent rows of indivjdarfarrays and through said 
sense amplifiers, said sense amplifiers including circuits for transferring signals on said digitlines 
to said I/O lines. 

426. The system of claim 425 wherein said array blocks include datalines running 
between adjacent colunms of individual arrays and through said row decoders to form 
intersections with said '. 10 lines, said plurality of peripheral devices including a plurality of 

at certain of said intersections of I/O lines and datalines for transferring 
to said datalines. 

427. The sys|em of claim 426 wherein said muhiplexers are positioned at every 
second individual array 



includes a plurality oj ' 
a plurality of row dec 



muhiplexers positioned 
signals on said I/O lines 
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428. The 
of individual arrays 



system of claim 423 wherein said array of memory cells includes ,a plurality 
organized into a plurality of array quadrants, and wherein said plurality of 



plurality of data read 
buffers responsive to 



peripheral devices includes an array I/O block for servicing each of said array quadrants, a 



multiplexers responsive to said array I/O blocks, a plurality of data output 
said plurality of data read multiplexers, and a plurality of data pad drivers 
responsive to said plurality of data output buffers. 

429. The sy^stem of claim 428 wherein said plurality of peripheral devices includes a 
plurality of data in bulFers responsive to externally supplied data and a plurality of data write 
multiplexers responsiv 3 to said plurality of data in buffers, and wherein said array I/O blocks are 
responsive to said plur dity of data write multiplexers. 

430. The system of claim 428 additionally comprising a data test path circuit 
interposed between said array I/O blocks and said plurality of data read multiplexers. 

43 1 . The sys :em of claim 430 wherein said individual arrays of memory cells include 
memory cells arranged i i rows and columns, said meimztfy additionally comprising logic for 
cycling through sets of r >ws of cells in response to/mi all row high test request. 

432. The sysl em of claim 423 whermn said array of memory cells is organized into a 
said memory ^additionally comprising a power distribution bus including 



plurality of array blocks. 



a first plurality of conductors forming a web\round each of said ; 



plurality of conductors e 
433. The syst 
centrally with respect to 



plurality of array blocks, 
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blocks and a second 



tending from said web to form a grid within each of said array blocks, 
m of claim 432 additionally comprising a plurality of pads located 
aid array blocks, and wherein said power distribution bus includes a 
third plurality of conductjors running parallel to said plurality of pads for receiving an external 
voltage from said plurali y of pads and for distributing the external voltage to said plurality of 
voltage supplies. 

434. The systtm of claim 423 wherein said array of memory cells is organized into a 
and wherein said plurality of voltage supplies includes a vohage 
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regulator comprised of a plurality of power amplifiers, and wherein at least one power amplifier 
is associated with each of said plurality of array blocks. 

435.1 The system of claim 434 additionally comprising circuits for disabling said at 
least one powder amplifier when its associated array block is disabled. 

436. I The system of claim 434 wherein said plurality of power amplifiers is divided 
into a plurality of groups for one of separate and concurrent operation to achieve a predetermined 
level of outputlpower. 

437. 1 The system of claim 423 wherein said plurality of voltage supplies includes a 
voltage pump including a plurality of voltage pump circuits divided into a plurality of groups for 
operation in onaof separate and concurrent operation to achieve predetermined levels of output 
power. 1 

438. The system of claim 437 wherein said plurality of voltage pump circuits are 
divided into a primary group and a secondary group, and wherein both said primary and said 
secondary groupslare operable in response to a firaftype of refi^esh mode and wherein only said 
primary group is operable in response to a see!ond type of refiresh mode. 

439. THe system of claim 423 wherein said plurality of voltage supplies includes a 
bias generator for supplying a bias voltkgd to said array, said bias generatojuncluding an output 

status monitor. I ^^^^--^^^^-^-""""'''''''^ 

440. Thelsystem of claim 423 wherein said powerup sequence circuit controls the 
powering up of certain of said plurality of voltage supplies in response to an externally supplied 
voltage. 1 

44 1 . The slystem of claim 423 wherein said memory provides at least 256 meg of 
storage. 1 

442. The system of claim 44 1 wherein said array provides more than 256 meg of 
storage, said memory additionally comprising repair logic to logically replace defective memory 
cells with operable memory cells such that said memory provides said 256 meg of storage. 
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443. A device responsive to first and second external signals for controlling a power 
up of a first voltage supply, comprising: 

a first circuit responsive to the first external signal for producing a first output signal 
indicative of whether the first external signal satisfies a predetermined condition; and 

a second circuit responsive to the first output signal and the second external signal for 
producing a first enable signal to enable the first voltage supply. 

444. The device of claim 443, wherein said first output signal is indicative of the first 
external signal being greater than a first predetermined voltage. 



445. The device of claim 444, wherein said first predetermined vohage is 
approximately two volts. 

446. The device of claim 444, wherein said first circuit includes: 

a first voltage detector responsive to the first external signal for producing a first signal 
indicative of the first external signal being greater than said first predetermined voltage; 

a second voltage detector responsive to the first external signal for producing a second 
signal indicative of the first external signal being greater than said first predetermined voltage; 
and 

a logic circuit responsive to said first and second signals for producing said first output 
signal. ^ 




f7. The device of claiin^6, wherein said first voltage detector includes: 
a voltage limiting circui^sponsive to the first external signal for producing a threshold 
signal indicative of wheth^^e first external signal is above a second predetermined voltage; and 

a signal generatnng circuit responsive to the first external signal, said threshold signal, 
and said first pre;^ermined voltage for producing said first signal. 



The device"^? claim 447, wher^wTsaid second predetermined voltage is 
approximately^^? volts. 




449. The device of claim 447, wherein said voltage limiting circuit includes: 
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a resistor having a first end and a second end, said first end in communication with the 
first external signal; 

a plurality of series-connected, p-channel transistors each having a gate terminal in 
communication with a reference potential, with one of said transistors having a source terminal in 
communication with said second end of said resistor for producing said threshold signal, and 

another of said transistors having a drain terminal in communication with said reference 
potential, said transistors being capable of being shorted across their source and drain terminals to 
change the value of said threshold signal. 

450. The device of claim 449, wherein said signal generating circuit includes: 

a resistor having a first end and a second end, said first end in communication with a 
reference potential; and 

a p-channel transistor having a source terminal in communication with the first external 
signal, a gate terminal in communication with the threshold signal, and a drain terminal in 
communication with said second end of said resistor for producing said first signal. 




45 1. Thedevice of claim 447, wherein said second voltage detector includes: 
a voltage limiting circuit responsive to the fu'st external signal for producing a threshold 
signal indicative of whether the fir^^temal signal is above a second predetermined voltage; 

a signal generating ciramt responsive to the first external signal, said threshold signal, 
and said first predeterminsGvohage for producing said second signal. 



452. The deyie€^f claim 45 1 , wherein sj/lid second predetermined voltage is 
approximately ^^volts. 



453. The device of claim 45 1, wherein said voltage limiting circuit includes: 
a resistor having a first end and a second end, said first end in communication with a 
reference potential; 

a plurality of series-connected, n-channel transistors each having a gate terminal in 
communication with the first external signal, with one of said transistors having a drain terminal 
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in communication with the first external signal, and another of said transistors having a source 
terminal in communication with said second end of said resistor for producing the threshold 
signal, said transistors being capable of being shorted across their source and drain terminals to 
change the value of said threshold signal. 

454. The device of claim 453, wherein said signal generating circuit includes: 

a resistor having a first end and a second end, said first end in communication with the 
first external signal; and 

an n-channel transistor having a source terminal in communication with the reference 
potential, a gate terminal in communication with said threshold signal, and a drain teraiinal in 
communication with said second end of said resistor for producing said second signal. 

455. The device of claim 446, wherein said logic circuit includes: 
first and second series connected inverters for receiving said first signal; 
a third inverter for receiving said second signal; 

a NAND gate responsive to said series connected first and second inverters and said third 
invertor; and 

a fourth inverter responsive to said NAND gate for producing said first output signal. 
"^^^ 456. The device of cla^a=443fl39itionally comprising a reset circuit interposed 
between said firsta^d^lecond circuits for receiving said first output signal fi*om said first circuit 
and fo^J^minating said first output signal when predetermined stability requirements are not 

leet. =========================== 

457. The device of claim 456, wherein said predetermined stability requirements 
include said first output signal remaining within a predetermined range for approximately one 
hundred nanoseconds. 

458. The device of claim 456 wherein said reset circuit includes: 

a plurality of series-connected buffer gates with a first one of said buffer gates responsive 
to said first output signal; and 
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a logic circuit responsive to said first output signal and a last one of said series-connected 
buffer gates. 

459. The device of claim 458, wherein said reset circuit includes: 

a NAND gate having a first input terminal in commimication with said first output signal, 
a second input terminal in communication with said last one of said series-connected buffer gates, 
and an output terminal; and 

an inverter having an input terminal in communication with said output terminal of said 
NAND gate, and an output terminal at which said fu^t output signal is available. 

460. The device of claim 458 wherein said reset circuit further includes a reset logic 
gate responsive to said first output signal for producing a reset signal for resetting said buffer 
gates to a predetermined state. 

46 1 . The device of claim 443, wherein said second circuit includes: 

a logic circuit responsive to said first output signal and the second external signal for 
producing an output signal; and 

a latch responsive to said output signal of said logic circuit for producing said first enable 

signal. 

462. The device of claim 461, wherein said logic circuit includes a NAND gate having 
a first input terminal in communication with said first output signal, a second input terminal in 
communication with the second external signal, and an output terminal for producing said output 
signal of said logic circuit. 

463. The device of claim 443, wherein said device is responsive to a third external 
signal for controlling the power up sequence of a second voltage supply, said device comprising: 

a third circuit responsive to said first output signal, the second external signal, and the 
third external signal for producing a second enable signal to enable the second voltage supply. 

464. The device of claim 463, wherein said third circuit includes: 
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